Abstract. The causes of hyperuricemia in obese children and the relationship between hyperuricemia and obesity-related factors were invesigated. Serum uric acid levels (UA) in obese children were significantly higher than those in control children, but urinary uric acid (U-UA), uric acid clearance (Cua) and FEUA (fractional excretion of uric acid: Cua/Ccr × 100) were lower in the obese children than in the controls. It is known that a high level of U-UA shows overproduction of uric acid in the body. The low U-UA in the obese children suggests that their hyperuricemia was not the result of overintake of food containing uric acid. There was a close correlation betweem UA and age/body weight and it became closer as they aged and gained weight. These results suggest that hyperuricemia in obese children is mainly attributable to impaired renal clearance of UA not to overproduction of it in the body and it will become higher according with age and body weight gain.
Introduction
The number of obese children has been increasing recently and complications in obese children look like those in obese adults.
The mechanism of hyperuricemia in obese people has not yet been fully elucidated. It is well known that in adults obesity is often accompanied by hyperuricemia or gout, but a study has shown that in children it is rare. A number of studies have reported a positive correlation between body weight and UA in adults (1) . The aim of the p r e s e n t s t u d y i s t o c l a r i f y t h e c a u s e o f hyperuricemia in obese children and the relationship between hyperuricemia and obesityrelated factors.
Subjects and Methods
We studied 75 obese children (42 males and 33 females) mean aged 10 ± 3 (mean ± SE) years, ranging from 3 to 15 yrs and 30 control children (under 20% ideal body weight, 20 males and 10 females, ranging from 5 to 16 yrs). Obese children were designated as having an ideal body weight (IBW) ≥20%. None of the subjects had any endocrine disorder. After an overnight fast, the percentage of body fat (%FAT) was measured and a sample of UA, GOT, GPT, γGTP, total cholesterol (T-Chol), triglyceride (TG), FFA, high-densitylipoprotein (HDL), low-density-lipoprotein (LDL) and leptin was drawn. Urinary uric acid and creatinine were obtained in 24 h urine collections 
Statistical analysis
Results are expressed as the mean ± SE. The significance of differences between mean values of various parameters for each group was determined by Student's t test. Linear multiple and regression analyses were used to investigate the relationship between UA and the variables. A P value of less than .05 was accepted as statistically significant. Table 1 shows a comparison of the clinical and metabolic characteristics of the obese children and the control children in the study population. There was no significant difference between the obese and control children with respect to age, GOT, TChol, FFA and LDL. IBW, %Fat, GPT, γGTP, TG, leptin, UA and Ccr were significantly higher in the obese children than in the control children and HDL, U-UA, Cua and FEUA were inversely significantly lower in the obese children than in the control children. The relationship between UA and obesity-related factors in the obese and control children is shown in Table 2 and Fig. 1 . In the obese children, UA was positively correlated with age, body weight and IBW and inversely with U-UA, Cua and FEUA. The correlation between UA and %Fat, GPT, γGTP and leptin was weak but not correlated with T-Chol, TG, HDL, FFA or LDL. In the control children, the relationship between UA and BW, IBW, TG, Cua and FEUA was almost the same as the obese children but somewhat slightly. As shown in Fig. 2 , UA was higher in the obese children than in the control children, but U-UA, Cua and FEUA were significantly lower in the obese children than in the control children.
Results

Discussion
In our study, the mean level of UA in the obese Characteristic children was significantly high at 6.1 ± 0.2 mg/dl more than in the control children (4.6 ± 0.2 mg/dl) and it increased in proportion to their age, body weight and IBW. The data showed that there was a close correlation between UA and age/ body weight. In the control group, UA did not correlate with age. From these findings, UA in obese children will become higher as they age and gain weight. Mean value of U-UA in the obese children was significantly lower: 0.43 ± 0.02 mg/kg/h more than in the control group (0.61 ± 0.06), and also Cua and FEUA were significantly lower: 7.4 ± 0.5 ml/min and 6.8 ± 0.3% more than in the control children(10.0 ± 1.1 ml/min, 12.6 ± 1.3%) respectively. The serum uric acid is determined by the balance between its production rate and the degree of its renal handling. It is known that U-UA is high when there is an overproduction of uric acid in the body (2) . The lower U-UA in the obese children than those in the control children suggested that their hyperuricemia was not the result of the overproduction of uric acid. Yamashita et al. reported that UA in obese adults was higher and FEUA was lower, and they suggested that hyperuricemia in obese people was mainly attributable to impaired renal clearance of UA rather than overproduction (3).
Facchini et al. reported that insulin resistance was inversely related to urinary uric acid clearance (4). They proposed that the greater the degree of insulin resistance, the lower the uric acid clearance and the higher the serum uric acid c o n c e n t r a t i o n . I n c r e a s e i n t h e i n s u l i n concentration has been shown to acutely enhance renal tubular sodium reabsorption in humans (5), and there was also evidence that the clearance of uric acid was reduced in situations characterized by increased renal tubular reabsorption of sodium (6) . Bernd et al. speculated that serum leptin might directly impair uric acid excretion in the kidneys (7) . It is well known that obese people have hyperinsulinemia and the serum leptin in the obese children was higher than that in the control children (Table1). These reports suggest that the low renal uric acid clearance might be concerned with the hyperinsulinemia and the high level of serum leptin in the obese children.
In conclusion, we confirmed that UA in the obese children was significantly higher and the level was becoming higher with age and body weight gain, and this hyperuricemia in the obese children was attributed to impaired renal clearance of uric acid rather than overproduction. These results were the same as the results in obese adults which suggests that the metabolism of uric acid might be the same as in obese adults.
We should examine serum uric acid in obese children more carefully so that they will not develop diseases seen in obese adults. 
